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Abstract. Lead is a pervasive environmental pollutant with potential public health 
hazard as a food contaminant of animal origin. The aim of the study was the evaluation of 
green cheese contamination with lead in nine surrounding localities around the industrial area 
Baia Mare (0-60 km). Lead determination was carried out during 2007-2010 periods on 272 
green cheese samples collected from free market or private households. Lead concentration 
was measured by mass spectrometer with inductive coupled plasma (ICP-MS) Perkin Elmer. 
Lead mean concentration in green cheese was inversely, not always significantly correlated to 
distance from the polluting source, lead levels decreasing significantly only in samples 
originating from localities between 5 to 10 km. Comparing the lead levels from the industrial 
area with the levels obtained from the control area (Sighetul MarmaŃiei), the values were 
significantly higher during the entire period. Nevertheless, the samples from localities 
between 6 to 10 km were not significantly modified during 2008-2010 for the localities placed 
at 6 km and in 2010 for the localities at 7 km. Lead mean level presented an yearly decrease 
tendency in green cheese samples originating from either polluted or unpolluted areas. There 
were significant differences in the polluted area samples in 2010 comparative to 2007. The 
mean annual lead level surpassed the maximum levels according to Commission of 
Regulation (E.C.) 1881/2006 (0.1 mg/kg), excepting those in unpolluted control area. 
 




Lead is a pervasive environmental pollutant with potential public health hazard as a 
food contaminant of animal origin (Swarup et al., 2004). The presence of lead in animal 
products is a consequence of environmental pollution in all its segments, accidental 
introduction of this element in animal products, the addition of spices and adjutants 
contaminated with lead, the storage in various containers with high levels of lead and under 
the influence of certain factors as a result being transferred to the food products (Boltea et al., 
2008) 
In the last few years, the contamination of milk and of milk products is considered as 
one of the main dangerous aspects (Abou Ayana et al., 2011). Typically, a food product can 
be correlated with its geographical localization, the quality of raw material and the production 
techniques (Brescia et al., 2005; Scott et al., 1998). 
Taking into account the previous affirmation and due to the high pollution level in 
Baia Mare area, the present research was developed. Hence, the aim of the present study was 
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to evaluate green cheese contamination with lead in industrial area Baia Mare. The objectives 
were: determination of lead level in green cheese collected from free market and private 
households and originated from different localities at increasing distances from the polluting 
source, Baia Mare industry (S.C. Romplumb S.A. and S.C. Cuprom Bucuresti/Baia Mare 
branch); lead level dynamics related to the distance from the polluting source (annual, and 
during the whole studied period 2007-2010. 
 
MATERIAL AND METHODS 
 
The evaluation of lead level in green cheese from Baia Maria area extended during 
2007-2010 period. Milk samples (n=272) were collected from free markets and private 
households and from different locations placed at increasing distances of the polluting source 
(S.C. Romplumb S.A. and S.C. Cuprom Bucuresti/Baia Mare-branch): Ferneziu (Baia Mare 
suburb), Satu Nou de Sus (3 km), Groşi (5 km), Mocira (5 km), Săsar (6 km), Recea(7 km), 
Baia Sprie(8 km), TăuŃii Măgherăuş (10 km) and Sighetul MarmaŃiei (60 km-control area). 
Lead concentration was determined by mass spectrometer with inductive coupled 
plasma (ICP-MS) Perkin Elmer, model Elan DRC-e equipped with reaction cell, to remove 
polyatomic interferences created by plasma, after a preliminary mineralization in a 
mineralization oven, Multiwave 3000 type. 
The data were statistically analyzed by Anova Methods and Student t-test. 
 
RESULTS AND DISCUTIONS 
 
Results regarding the dynamics of mean lead levels in green cheese are summarized in 
Tab. 1 and Fig. 1. 
Tab. 1 
Lead mean concentration in green cheese (mg/kg) during 2007-2010 period 
 
X±DS Area 




































































Baia Sprie 0,109±0,0576 0,104±0,014 0,104±0,010 0,102±0,010 0.1 
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M.L.–Maximum Level according to Commission Regulation (E.C.) nr.1881/2006; 
ns – not significant; 
* - significant (p<0.05); 
** - highly significant (p<0.001); 
/ - significance comparative to control area; 
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Fig. 1. Lead level dynamics in green cheese from Baia Mare area during 2007-2010 period 
 
In this study, lead level was inversely correlated, with different degrees of 
significance, to the distance from the polluting source, during the entire period. Consequently, 
in the samples originated from Satu Nou de Sus (3 km) and Groşi the (5 km), lead level 
decreased not significantly comparative to polluting area, but the samples originated from 
localities between 6 to 10 km, lead level decreased significantly (p<0.01, and sometimes 
p<0.001). In 2010, significant decrease of lead level in samples from Groşi was registered. 
Comparing the lead values from the industrial area to those originating from the control area 
(Sighetul MarmaŃiei), lead level was significantly higher (p>0.01 or p< 0.001), excepting 
samples from Baia Sprie (8 km) and TăuŃii Magherăuş (10 Km) which were not significant 
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(p>0.05) during the entire period. Also, the differences were not significant (p>0.05) for 
samples from Săsar (6 km) in 2008-2010 periods, and from Recea (7 km) in 2010. 
Decreased tendency of contamination level in green cheese samples, indifferently to 
the originating locality was registered along the survey period (Tab. 1 and Fig. 1). 
Table 2 
Lead mean level (mg/kg) in green cheese samples from polluted (Baia Mare) and unpolluted 
(Sighetul MarmaŃiei) areas during 2007-2010 period 
 
Period 





X±DS X±DS X±DS X±DS 
1. Polluted  0,123±0,0713 0,120±0,015 0,112±0,0215 0,110±0,0147 
2. Unpolluted 0,0199±0,0412 0,0190±0,06 0,0193±0,054 0,0195±0,033 
3. Significance ** **/ns **/ns **/* 
4. M.L. 0.1 0.1 0.1 0.1 
M.L.-Maximum Level according to Commission Regulation (E.C.) nr.1881/2006; 
ns – not significant; 
* - significant (p<0.05); 
**- highly significant (p<0.001); 
/- significance comparative to control area; 




























2007 2008 2009 2010
polluted area unpolluted area
 
 
Fig. 2 .Yearly mean lead level dynamics in green cheese from polluted area (Baia Mare) and 
unpolluted area (Sighetul MarmaŃiei) during 2007-2010 periods 
 
Taking into account the mean values of lead level in samples from unpolluted or 
polluted areas, lead level dynamics was as follows: unpolluted area: - 2008/2007: - 4.525%, 
 77 
2009/2008: - 3.015%, 2010/2009: - 2.01%; 2010/2007: - 2.01% (p>0.05); polluted area: -
2008/2007: - 2.44%, 2009/2008: - 8.94%, 2010/2009: - 1.78%; 2010/2007: - 10.56% 
(p<0.05). 
The lead mean values, over passed M.L. according to Commission Regulation (E.C.) 
nr.1881/ 2006 in samples from each locality placed in polluted area, and each year (2007: 
+23%, 2008:+20%, 2009:+12%, 2010:+10%). 
In this study, in polluted area, the obtained lead levels were lower (0.110-0.123mg/kg) 
than those of Mendil (2006) in different sort of cheese in Turkey (0.18–0.34mg/kg). Similar 
differences were obtained comparing to the results of Gogoaşă et al., (2006) (0.193-
0.314mg/kg), in three sorts of sheep cheese in Banat-Romania. Lead levels in the samples 
from unpolluted area ranged in limits of other authors as Florea et al., ( 2006) (0-0.08mg/kg) 
in Dalia cheese in Harghita county (Romania), and as Tahvonen and Kumpulainen (1995), 
0.017 mg/kg in Finnish cheese and 0.017-0.06 mg/kg in imported cheese. Surprisingly, in 




• The study concerning survey of green cheese contamination with lead in nine surrounding 
localities of industrial area Baia Mare (0-60 km) revealed lead mean concentration in green 
cheese was inversely, but not always significantly (p>0.05) correlated to the distance from 
the polluting source. Lead levels decreased significantly (p <0.05) only in samples 
originating from localities between 5 to 10 km. 
• Comparatively, the lead values from the industrial area to those originating from the 
control area (Sighetul MarmaŃiei), lead level was significantly higher (p>0.01 or p< 0.001), 
excepting samples from Baia Sprie (8 km) and TăuŃii Magherăuş (10 Km) which were not 
significant (p>0.05) during the entire period. Also, the differences were not significant 
(p>0.05) for samples from Săsar (6 km) in 2008-2010 periods, and from Recea (7 km) in 
2010. 
• Lead mean level presented an yearly decrease tendency in green cheese in samples from 
either polluted nor  unpolluted areas, the differences beeing significant in samples from 
polluted area in 2010 comparative to 2007. 
• Mean annual lead level, excepting those in control, unpolluted area, overpassed the 
maximum levels according to Commission of Regulation (E.C.) 1881/2006 (0.1 mg/kg) in 
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